Oxalic Acid* 90.03 2*COOH P13 S11 Malonic Acid* 104.062 2*COOH 1*CHn P14 S12 Succinic Acid* 118.09 2*COOH 2*CHn P15 S13 Methyl Malonic acid P19 S17 Glutaric Acid* 132.116 2*COOH 3*CHn P16 S14 Methyl Succinic Acid P20 S18 Dimethyl Malonic Acid P36 S34 Adipic Acid* 146.14 2*COOH 4*CHn P17 S15 2-Methyl Glutaric Acid* P24 S22 3-Methyl Glutaric Acid* P26 S24 2,2-Dimethyl Succinic Acid* P23 S21 2,3-Dimethyl Succinic acid P35 S33 Pimelic Acid 160.17 2*COOH 5*CHn P18 S16 2,2-Dimethyl Glutaric Acid P22 S20 3-Methyl Adipic Acid P25 S23 3,3-Dimethyl Glutaric Acid P27 S25 Diethyl Malonic Acid P21 S19 Citric Acid* 192.12 3*COOH 2*CH2 1*CHn(OH) P11 S9 Tartaric Acid 150.09 2*COOH 2*OH 2*CHn(OH) P12 S10
Sorbitol 182.17 6*CHn(OH) 6*OH P31 S29 Table S0 .1 Fitted parameters for upper and lower MFS vs water activity of compounds in each class, amino and organic acids, sugars and alcohols, as shown in Figure 11b ) in the manuscript. The power law coefficient P is used to calculate energy parameter C for the first to (n − 1)th layers, hence Ci =(i/n) P , where i is the layer number and n is the total number of hydration layers, here n = 8 for all compounds except glycine ( n = 3) and 2,2-dimethyl glutaric acid (n = 16). MSE is a normalized mean-square error, equal to ( Table S0 .2 Fitted parameters for nine amino acids. The power law coefficient P is used to calculate energy parameter C for the first to (n − 1)th layers, hence Ci =(i/n) S1 DL-Alanine Hygroscopicity Fig. S1 .1: Hygroscopicity of DL-Alanine (Sigma Aldrich, Purity 99 %) at 293.15 K. Table S1 .1: Pure component refractive index (nmelt) is determined using molar refraction, assuming ideal mixing for calculation of the melt density (ρmelt), from bulk data available in Cai et al. (2016) . The variation of density as a function of the root of solute mass fraction (MFS 1/2 =x) is represented by polynomial fit parameters. Upper and lower refer to 95 % confidence limits for fits to experimental data, (Section 2.2 in manuscript). 
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